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ELLIPTICAL COORDINATES ASSUMING CHORD LENGTH EQUALS THE RADIUS 



Desired arc coordinates 




fit elliptical coordinates 


Accuracy 


1 dUIUo Ul uliue 

ot wnicn arc is 
segment 


chord length 


Distance from 
air mirinnint tn 


oinngiine 
length 


baseline 
length 


+/- 64ths 


+/- inches 


5 


5 


1 87R 
1 .0/0 


6.5268165 


5.341987797 


8.73 


0.14 


6 


6 


z.zo 


"7 noon mn 

7.8321798 


6.410385357 


A f\ A ~7 

10.47 


a a a 

0.16 


"7 

7 


"7 

7 


0 £9£ 


9.1375431 


"7 A 7Q7QOr> *< a 

7.478782916 


A A AA 

12.22 


0.19 


Q 

0 


o 
0 


0 


10.4429064 


o.54/1oU475 


13.96 


0.22 


9 


9 


O 07C 

0.0/ 0 


A A ~7 A OO/^m 

11.7482697 


9.615578035 


AC ~~1 A 

15.71 


0.25 


10 


10 


0./ 0 


1 O.wOOOO 


10 RftlCtf^Q 
i u.oooy / ojv/ 


17 

I / .40 


0 97 


11 


11 


4.125 


14.3589963 


11.75237315 


19.20 


0.30 


12 


12 


4.5 


15.6643596 


12.82077071 


20.94 


0.33 


13 


13 


4.875 


16.9697229 


13.88916827 


22.69 


0.35 


14 


14 


5.25 


18.2750862 


14.95756583 


24.43 


0.38 


15 


15 


5.625 


19.5804495 


16.02596339 


26.18 


0.41 


r 16 


16 


6 


20.8858128 


17.09436095 


27.92 


0.44 


17 


17 


6.375 


22.1911761 


18.16275851 


29.67 


0.46 


18 


18 


6.75 


23.4965394 


19.23115607 


31.41 


0.49 


60 


60 


22.5 


78.321798 


64.10385357 


104.70 


1.64 


100 


100 


37.5 


130.53633 


106.8397559 


174.50 


2.73 



Fig. 5 



FORMULAS USED TO COMPUTE THE ELLIPTICAL COORDINATES OF FIG. 5 



Desired arc 
coordinates 


Close fit elliptical coordinates 


Accuracy i 


radius 


chord 
length 


Distance 
from arc 
midpoint to 
baseline 


Stringline length 


Baseline length 


+/- 64ths 


+/- 
inches 


5 


=A3 


=A3*0.375 


=A3*1. 3053633 


=2*((D3/2) A 2-(C3) A 2) A 0.5 


=A3*1.745 


=F3/64 


6 


=A4 


=A4*0.375 


=A4*1 .3053633 


=2*((D4/2) A 2-(C4) A 2) A 0.5 


=A4*1.745 


=F4/64 


7 


=A5 


=A5*0.375 


=A5*1 .3053633 


=2*((D5/2) A 2-(C5) A 2) A 0.5 


=A5*1 .745 


=F5/64 


8 


=A6 


=A6*0.375 


=A6*1. 3053633 


=2*((D6/2) A 2-(C6) A 2) A 0.5 


=A6*1.745 


=F6/64 


9 


=A7 


=A7*0.375 


=A7*1 .3053633 


=2*((D7/2) A 2-(C7) A 2) A 0.5 


=A7*1.745 


=F7/64 


10 


=A8 


=A8*0.375 


=A8*1. 3053633 


=2*((D8/2) A 2-(C8) A 2) A 0.5 


=A8* 1.745 


=F8/64 


11 


=A9 


=A9*0.375 


=A9*1. 3053633 


=2*((D9/2) A 2-(C9) A 2) A 0.5 . 


=A9*1.745 


=F9/64 


12 


=A10 


=A1 0*0.375 


=A1 0*1 .3053633 


=2*((D10/2) A 2-(C10) A 2) A 0.5 


=A10*1.745 


=F 10/64 


13 


=A11 


=A1 1*0.375 


=A1 1*1 .3053633 


=2*((D11/2) A 2-(C11) A 2) A 0.5 


=A1 1*1.745 


=F1 1/64 
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=A12 


=A1 2*0.375 


=A1 2*1 .3053633 


=2*((D12/2) A 2-(C12) A 2) A 0.5 


=A12*1.745 


=F 12/64 


15 


=A13 


=A1 3*0.375 


=A1 3*1 .3053633 


=2*((D13/2) A 2-(C13) A 2) A 0.5 


=A13*1.745 


=F 13/64 


16 


=A14 


=A1 4*0.375 


=A1 4*1 .3053633 


=2*((D14/2) A 2-(C14) A 2) A 0.5 


=A14*1.745 


=F 14/64 


17 


=A15 


=A1 5*0.375 


=A1 5*1 .3053633 


=2*((D15/2) A 2-(C15) A 2) A 0.5 


=A15*1.745 


=F15/64 


18 


=A16 


=A1 6*0.375 


=A1 6*1 .3053633 


=2*((D16/2) A 2-(C16) A 2) A 0.5 


=A16*1.745 


=F16/64 


60 


=A17 


=A1 7*0.375 


=A1 7*1 .3053633 


=2*((D17/2) A 2-(C17) A 2) A 0.5 


=A17*1.745 


=F 17/64 


100 


=A18 


=A1 8*0.375 


=A1 8*1 .3053633 


=2*((D18/2) A 2-(C18) A 2) A 0.5 


=A18*1.745 


=F18/64 



Fig. 6 



ELLIPTICAL COORDINATES ASSUMING CHORD LENGTH EQUALS 75% OF THE RADIUS 



Desired Arc Coordinates | Close Fit Elliptical Coordinates | Accuracy 



radius of 
circle of 
which arc is 
a segment 


chord length 


Distance 
from 
midpoint to 
baseline 


Stringline 
length 


Baseline 
length 


+/- 64ths 


+/- inches 


5 


3.750937734 


1.875 


6.326558 


5.0953739 


2.36 


0.04 
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2.25 
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22.77561 


18.343346 
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0.13 
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22.5 


75.9187 


61.144488 


28.30 


0.44 
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75.01815469 


37.5 


126.5312 


101.90748 


47.17 


0.74 



Fig. 7 



FORMULAS USED TO COMPUTE THE ELLIPTICAL COORDINATES OF FIG. 7 



Desired arc 
coordinates 


Close fit elliptical coordinates 


Accuracy 


radius 


chord 
length 


uiscance 
from arc 
midpoint to 
baseline 


Strinqline length 


! Baseline length 


+/- 64ths 


+/- 
inches 


5 


=A3/1 .333 


=A3 0.375 


=A3*1 .3053633 


=2*((D3/2) A 2-(C3) A 2) A 0.5 


=A3*1 .745 


=F3/64 


6 


=A4/1 .333 


=A4*0.375 


> t 4, a ft f\ t~- f\ ft ft ft 

=A4 1 .3053633 


=2 ((D4/2) A 2-(C4) A 2) A 0.5 


=A4*1 .745 


=F4/64 


7 


• r— 1 a ft ft ft 

=A5/1 .333 


=A5*0.375 


=A5*1 .3053633 


=2*((D5/2) A 2-(C5) A 2) A 0.5 


=A5*1 .745 


=F5/64 


8 


=A6/1 .333 


=A6*0.375 


=A6*1 .3053633 


=2*((D6/2) A 2-(C6) A 2) A 0.5 


=A6*1 .745 


=F6/64 ! 
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10 


=A8/1 .333 


=A8*0.375 


=A8*1 .3053633 


=2*((D8/2) A 2-(C8) A 2) A 0.5 


=A8*1.745 


=F8/64 


11 


=A9/1 .333 


=A9*0.375 


=A9*1 .3053633 


=2*((D9/2) A 2-(C9) A 2) A 0.5 


=A9*1.745 


=F9/64 | 


12 


=A10/1.333 


=A1 0*0.375 


=A1 0*1 .3053633 


=2*((D10/2) A 2-(C10) A 2) A 0.5 


=A10*1 .745 


=F10/64 


13 


=A11/1.333 


=A1 1*0.375 


=A1 1*1 .3053633 


=2*((D11/2) A 2-(C11) A 2) A 0.5 


=A11*1.745 


=F1 1/64 


14 


=A12/1.333 


=A1 2*0.375 


=A1 2*1 .3053633 


=2*((D12/2) A 2-(C12) A 2) A 0.5 


=A12*1.745 


=F12/64 


15 


=A13/1.333 


=A1 3*0.375 


=A1 3*1 .3053633 


=2*((D13/2) A 2-(C13) A 2) A 0.5 


=A13*1.745 


=F13/64 


16 


=A1 4/1 .33.3 


=A1 4*0.375 


=A14*1 .3053633 


=2*((D14/2) A 2-(C14) A 2) A 0.5 


=A14*1.745 


=F14/64 


17 


=A15/1.333 


=A1 5*0.375 


=A1 5*1. 3053633 


=2*((D15/2) A 2-(C15) A 2) A 0.5 


=A15*1.745 


=F15/64 


18 


=A16/1.333 


=A1 6*0.375 


=A1 6*1 .3053633 


=2*((D16/2) A 2-(C16) A 2) A 0.5 


=A16*1.745 


=F16/64 


60 


=A17/1.333: 


=A1 7*0.375 


=A17*1 .3053633 


=2*((D17/2) A 2-(C17) A 21 A 0.5 


=A17*1.745 


=F17/64 


100 


=A18/1.333 


=A1 8*0.375 


=A18*1 .3053633 


=2*((D18/2) A 2-(C18} A 2) A 0.5 


=A18*1.745 


=F18/64 



Fig. 8 



Determine the chord length and radius of the desired circular arc 

segment 



910 



Identify the coordinates of an ellipse, 
whose foci are field accessible, that will 
provide the closest curve fit to the 
desired circular arc segment 



7 



920a 



Identify the coordinates of an ellipse 
whose minor axis has a length equal 
to 75% of the radius of the circle of 
which the arc is a segment, which 
ellipse will provide the closest curve 
fit to the desired circular arc segment 



Mark the approximate location of the 
foci of the ellipse. This can be accomplished, for example, by 
marking or placing a baseline parallel to the chord of the desired 
circular arc, the baseline having a length equal to the distance 
between the foci and being separated from the desired arc 
segment's midpoint by a distance of one-half of the ellipse's minor 

axis length. 



I 



920b 



930 



Anchor the ends of a string line or tape measure, whose length is 
equal to the major axis length of the ellipse, to the two foci (i.e., the 

ends of the baseline). 



I 



940 



Pull a scribe against the string line toward each of the two 
endpoints of the desired arc segment 



I 



950 



Adjust the location of the baseline toward or away from the desired 
arc segment until the string line is pulled tight by the scribe at 
either endpoint of the desired arc segment 



I 



960 



Move the scribe along and against the string line between the two 
endpoints to mark or lay out the elliptical arc segment 



970 



Fig. 9 



1015 



1000 




Fig. 10 



Thread a rod 1060 through the 
starting points of tapes 1030 and 
1040. 

i — 



Pull tape 1030 to a length equal to 
the distance betwen the foci of the 
ellipse and attach clamp 1010 

i 



Pull tape 1040 to a length equal to 
the length of the ellipse's major axis 
and attach clamp 1020 



Join clamp 1020 to clamp 1010 



I 



Position rod 1060 at one of two foci 
of ellipse 



Position device 1000 at other of two 
foci of ellipse 



i 



Pull tape 1040 tight with a scribe 
1070, thereby positioning scribe 1070 
at a point on the ellipse 



Pull scribe 1070 along and against 
tape 1040 to mark out the desired 
elliptical arc segment 



1060 1040 
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Fig. 1 2 
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Fig. 1 3 
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